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Experimental 

Crystal data 

[Zn 2 (C 8 H40 6 )(C 12 H 8 N 2 ) 2 (H 2 0) 6 ]- 

(C 8 H 4 0 6 ) 
M r = 991.46 
Triclinic, PI 
a = 8.765 (5) A 
b = 10.697 (5) A 
c = 11.062 (5) A 
o- = 106.994 (5)° 

Data collection 

Bruker SMART APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2002) 
r mi „ = 0.737, r maI = 0.829 

Refinement 

R[F 2 > 2a(F 2 )] = 0.036 

wR(F 2 ) = 0.086 

S = 1.04 

3824 reflections 



P = 92.226 (5)° 
y = 90.977 (5)° 
V = 990.7 (9) A 3 
Z= 1 

Mo Ka radiation 
li = 1.30 mm -1 
T = 293 K 

0.25 x 0.18 x 0.15 mm 



5446 measured reflections 
3824 independent reflections 
3205 reflections with / > 2a(I) 
«:„, = 0.019 



289 parameters 

H-atom parameters constrained 
Ap max = 0.33 e A~ 3 
Ap mi „ = -0.29 e A~ 3 



In the title compound, [Zn 2 (C 8 H 4 0 6 )(C 12 H 8 N 2 ) 2 (H 2 0) 6 ]- 
(C 8 H 4 0 6 ), the complete ions of both the binuclear dication 
and the dianion are generated by crystallographic inversion 
symmetry. The Zn atom is bonded to an AW-bidentate 
phenanthroline ligand, three water moleules and an O- 
monodenate 2,5-dihydroxyterephthalate dianion. In the 
resulting distorted octahedral ZnN 2 0 4 coordination poly- 
hedron, the water O atoms are in a mer orientation. Two 
intramolecular O— H- ■ O hydrogen bonds occur in the 
bridging 2,5-dihydroxyterephthalate dianion within the 
complex cation and also in the free dianion. An intramolecular 
O w — H- ■ O (w = water) hydrogen bond also occurs within the 
dication. In the crystal, O— H- ■ O hydrogen bonds link the 
component ions into a three-dimensional network. 

Related literature 

For a related structure, see: Sun et al. (2007). For background 
to the applications of coordination polymers, see: Perry et al. 
(2009). 




Table 1 

Selected bond lengths (A). 



Znl-Ol 2.0181 (19) Znl-03W 2.113 (2) 

Znl-OlW 2.184 (2) Znl-Nl 2.124 (2) 

Znl-02W 2.1581(19) Znl-N2 2.156 (2) 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H- • -A 


D- ■ A 


D-H-A 


01W-H1WM---03' 


0.97 


1.95 


2.902 (3) 


170 


OlW-Hl WB- ■ 02W" 


0.92 


2.01 


2.911 (3) 


168 


02W-H2WA- 02 


0.93 


1.75 


2.663 (3) 


166 


03-H3^-02'" 


0.82 


1.84 


2.562 (3) 


147 


02W-H2WB- ■ 05 iv 


0.91 


1.80 


2.692 (3) 


166 


O3W-H3W04---O4 


0.89 


1.85 


2.695 (3) 


158 


03W-H3WB- ■ 04 iv 


0.83 


1.82 


2.650 (3) 


175 


06-H6/1- ■ 05 v 


0.82 


1.84 


2.566 (3) 


146 


Symmetry codes: (i) — .v + 1 , 
-x + 1, -y + 1, -z + 1; (v) 


-y, -z; 00 

-x + l, -y, 


-x + l,-y J 
-z + 1. 


- 1, — z; (iii) —x - 


h 2, -v, -z; (iv) 



Data collection: APEX2 (Bruker, 2002); cell refinement: SAINT 
(Bruker, 2002); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
DIAMOND (Brandenburg, 1999); software used to prepare material 
for publication: SHELXTL. 

The authors thank Jilin Normal University for supporting 
this study. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6960). 
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//-2,5-Dihydroxyterephthalato-bis[triaqua(1 ,1 0-phenanthroline)zinc] dihydroxy- 
terephthalate 

Hong Liu, Bo Liu, Ai-Ping Zhang and Chuan-Bi Li 

Comment 

The design and synthesis of coordination compounds have attracted much interest in the fields of supramolecular 
chemistry and crystal engineering because of their intriguing structural diversities and potential applications (Sun et ah, 
2007; Perry IV, et ah, 2009). To extend the previous work, we obtained the title compound, (I), by using Zn 11 , 
phenanthroline (phen) and 2,5-dihydroxyterephthalic acid (dhtp) as the starting materials. 

The title compound, (I), is composed of a Zn 11 canion, a phen molecule, half a coordinated dhtp anion, half a free dhtp 
anion and three coordinated water molecules in the asymmetric unit as shown in Fig. 1 . Zn 11 canion exhibits a distorted 
octahedral geometry, being coordinated by two N atoms of a phen molecule, one O atom from dhtp anion and three water 
O atoms. The Zn-0 and Zn-N distances are normal. Zn" canions are connected by dhtp anion to form a [Zn2(phen)2(dhtp) 
(H 2 0)6] n cation unit. In additon, the free dhtp anion as the counter-ion presents in the sturcture. By way of O-H - 0 
hydrogen bonding between the cation units and counter-anions, a three-dimensional network is formed (Fig. 2). The 
detailed hydrogen-bonding parameters are summarized in Table 1 . 

Experimental 

A mixture of Zn(CFi3COO)2 2H2O (0.2 mmol), phen (0.3 mmol) and dhtp (0.2 mmol) were dissolved in 15 ml water. The 
resulting solution was stirred for about 0.5 h at room temperature, sealed in a 25-ml Teflon-lined stainless steel autoclave 
and heated at 443 K for three days under autogenous pressure. Afterward, the reaction system was slowly cooled to room 
temperature and colourless blocks of the title compound were recovered. 

Refinement 

Carbon-bound H-atoms were positioned geometrically (C-H = 0.93 A) and refined as riding, with £4 0 (H) fixed at 
1.2£/ eq (C). Oxygen-bound for H3A and H6A atoms were positioned geometrically (O-H = 0.82 A) and refined as riding, 
with t/ iso (H) fixed at 1.5C/ eq (0). In the case of coordinated water molecules, H atoms were clearly detected in a difference 
Fourier map, and refined freely. Final O-H bond length span the range 0.83-0.97 A. Isotropic displacement parameters 
for H atoms were calculated as f/ iso (H) = 1.2t/ eq (C). 

Computing details 

Data collection: APEX2 (Bruker, 2002); cell refinement: SAINT (Bruker, 2002); data reduction: SAINT (Bruker, 2002); 
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg, 1999); software used to prepare material for 
publication: SHELXTL (Sheldrick, 2008). 
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Figure 1 

A representation of title compound. Displacement ellipsoids are drawn at the 40% probability level. H atoms have been 
omitted for clarity. Unlabelled atoms are related to the reference atoms by the symmetry operations. [Symmetry codes: (i) 
-x + 2, -y,-z; (ii) -x + 1, -y,-z + 1], 




Figure 2 

The packing diagram of the title compound. All H-atoms except for those involved in hydrogen bonds are omitted for 
clarity, (hydrogen bonds indicated by dashed lines). 

|/-2,5-Dihydroxyterephthalato-bis[triaqua(1 ,1 0-phenanthroline)zinc] dihydroxyterephthalate 

Crystal data 

[Zn 2 (C 8 H 4 0 6 )(C 12 H 8 N 2 ) 2 (H 2 0) 6 ](C 8 H40 6 ) Triclinic, PI 

M r = 99 1 .46 Hall symbol: -P 1 
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a = 8.765 (5) A 
b= 10.697 (5) A 
c= 11.062 (5) A 
a = 106.994 (5)° 
P = 92.226 (5)° 
y = 90.977 (5)° 
V= 990.7 (9) A 3 
Z= 1 

F(000) = 508 
Data collection 

Bruker SMART APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co scan 

Absorption correction: multi-scan 

(SADABS; Bruker, 2002) 
7^ = 0.737,7^ = 0.829 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F > laiF 2 )] = 0.036 

wR(F*) = 0.086 

S = 1.04 

3824 reflections 

289 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



D x = 1.662 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 1 867 reflections 

6 = 2.3-24.9° 

ft = 1.30 mirT 1 

7=293 K 

Block, colorless 

0.25 x 0.18 x 0.15 mm 



5446 measured reflections 
3824 independent reflections 
3205 reflections with I > 2a(T) 
^, = 0.019 

ftnax = 26.0°, 6? m j n = 1.9° 

h = -10— > 5 
* = -13->13 
/ = -13— 13 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/toW) + (0.0372P) 2 + 0.484P] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max = 0.001 
Ap max = 0.33 e A" 3 
Ap™ = -0.29 e A" 3 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; 
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 1 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 1 , 
conventional ^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2a{F 1 ) is 
used only for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


TJ *ITJ 


Znl 


0.50422 (4) 


0.32879 (3) 


0.16460 (3) 


0.03368 (11) 


CI 


0.4116(3) 


0.0549 (3) 


0.1904 (3) 


0.0410(7) 


HI 


0.5020 


0.0258 


0.1515 


0.049* 


C2 


0.3222 (4) 


-0.0322 (3) 


0.2306 (3) 


0.0490 (8) 


H2 


0.3518 


-0.1180 


0.2177 


0.059* 


C3 


0.1916(4) 


0.0092 (3) 


0.2888 (3) 


0.0534 (9) 


H3 


0.1321 


-0.0478 


0.3178 


0.064* 


C4 


0.1455 (3) 


0.1379 (3) 


0.3054 (3) 


0.0468 (8) 


C5 


0.0065 (4) 


0.1877 (4) 


0.3598 (3) 


0.0634 (10) 



Acta Cryst. (2012). E68, m1503-m1504 



sup-3 



supplementary materials 



TTf 

H5 


-0.0560 




0.1351 


A 1 A^ A 

0.3920 


A A7^* 

0.076* 




C6 


-0.0360 (4) 


A /A \ 

0.3089 (4) 


U.3656 (3) 


U.U643 (11) 




H6 


— fi 1 99.9 

VAZoZ 




A T T OT 

0.3382 


A A AAO 

0.4008 


0.077* 




C / 


fl 0^74 




0.3950 (3) 


All Q£ 
0.315O (3) 


A AC 1 O /'0\ 

U.U518 (a) 




Co 


U.U101 ^4 ) 




A C 1 AT //I \ 

0.5197 (4) 


A 1 1 HH ("1 \ 

0.3177 (3) 


0.0677 (11) 




TJ Q 

ho 


u.u /oz 




A COO 

0.5528 


A 1 CAM 

0.3500 


A AO 1 * 

U.081* 




C9 


n 1 1 1 1 (K\ 




A CHI /I Z/IA 

0.5V34 (4) 


0.2o92 (4) 


0.0/35 (12) 




on 
H9 


U.Uojj 




O.o/ol 


0.2oo/ 


A AOO* 




CIO 


n 9^nc //1A 
U.Z jUj ^4 J 




0.345Z (3 J 


0.2255 (5 ) 


A A/TAA /Q\ 

U.OoUO (V) 




TJ 1 A 

H10 


U.J i j / 




o.5y4y 


A 1 AO C 

0.1925 


A ATI* 

0.0/2^ 




Cll 


fl 1 074 HI 
u. i y /4 yj ) 




A O C A /I \ 

0.3504 (3) 


A O /" O A \ 

0.2684 (3) 


A AO O //'X 

0.0386 (6) 




Clz 


fl 941 4 ("5 s ! 
U.Z414 J 




0.Z194 (3) 
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A A1 CI i £.\ 

0.035 / (6) 




CI J 


fl 7QQQ ("^ 
U. lyyy ^3 ) 




O.zzOl (5 ) 


A AC07 /OA 

O.U5o / (2) 


A A1 1 A / /TN 
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Z" 1 1 A 

C14 


u.yu_>4 (p j 




O.lO/o (z) 


A AT AA ( r )\ 

0.0500 (2) 


A AT7/1 /C\ 
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C15 


U.oOJU ) 




-0.0063 (2) 


A AC OH /T\ 

0.0586 (2) 


A AT AA 

0.0300 (6) 




TT1 f 

H15 


fl 774^ 




-0.0104 


0.0985 


A A") /" rfs 

0.036* 




Lib 


n q^q 

U.V30V ^3 ) 




— U.llj4 (Z) 


A AOOA {")\ 

u.uzyu (Z) 


a AOO/: /CA 
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PH 


U.4UJZ \J ) 
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A 1 OAA /T\ 

0.1290 (z) 


0.5460 (2) 


A AT f\H 

0.0307 (6) 




pm 

ciy 


fl ^707 (X\ 
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n 9Q^7 




0.4Z50 (z) 
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/\ i 
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A 1 A7TC (\ Q\ 
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0.32217 (18) 


A AT 1 /I 
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Atomic displacement parameters (A 2 ) 
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0.U03 / (10) 


A AA-70 / 1 AA 
O.UO/Z (10) 


A AAO"/; /1 1 A 

U.UU/6 (11) 


Clo 


a moc / 1 T A 
U.UZ5J (13) 


A AOOO" /111 
U.UZ / / (13) 


AAT1/C/1T\ 
U.Uj 16 (13) 


A A A 1 T / 1 1 A 
— U.0U13 (11) 


A AAA/^ / 1 1 A 

O.UOOo (11) 


A AAO" A / 1 1 A 

U.UU/4 (11) 


CI / 


A AC/1 1 /1 ca 

U.U541 (15) 


A AO A O / 1 A\ 
U.UZ40 (14) 


A ATTT i \ A\ 
U.UjjJ (14) 


A AA 11 /1 OA 

U.UU11 (lz) 


A AAO-7 /1 TA 
U.VUZ 1 (13) 


A AAAO /1 1 A 

U.UUoo (11) 


Clo 


A ATAO /1 CA 

u.ujyy (Id) 


A AOO 1 / 1 OA 

O.Uzzl (12) 


A Alft/C /I T\ 

U.Uzyo (13) 


A AAAC / 1 1 A 
0.U005 (11) 


A AAA 1 / 1 1 A 
— U.0UU1 (11) 


A AAO 1 / 1 AA 
U.UU / 1 (1U) 


ciy 


A A -1 1 O / 1 C A 

U.U41Z (15) 


A AO 1 A / 1 O A 

O.UzlO (Iz) 


A AT 0-7 / 1 C\ 
U.U38 / (15) 


A AAC T / 1 1 A 
— 0.0053 (11) 


A AAT O / 1 O A 

U.0038 (lz) 


AAAOI /11A 

U.UUol (11) 


CzU 


a nno / 1 ci 
U.U3 /y (15) 


A fin/; / 1 t A 
U.UZ /O (13) 


A AT/1A /1 /l\ 

U.U34y (14) 


A A A 1 O / 1 1 A 

O.OOlz (11) 


A AAC 1 / 1 O A 

0.00M (lz) 


A AAA 1 / 1 1 A 
U.UUyi (11) 


~\T1 

N 1 


A ataa /1 OA 
U.U3U0 (lz) 


A AT /'ION 

U.U33D (13) 


A AT 01 ^1 OA 

U.U351 (lz) 


A AAAC /1 AA 
U.UUID (1U) 


A AAA1 /1 AA 
U.UUU1 (1U) 


A A 1 1 C / 1 AA 
U.UllD (1U) 


XTO 

JNz 


A A/1 1 A /1 /1A 

U.U41U (14) 


a nine /1 ta 

u.ujyD (ij) 


A A/1 C/1 /"1 /1A 

U.04DU (14) 


AA1TO /111 
0.U135 (11) 


A AAC A / 1 1 A 
U.UU50 (11) 


AA111 /11A 
U.U111 (11) 


Ul 


A m AO /1 AA 

U.U3U0 (1U) 


A AT 1 "5 / 1 A A 

U.U313 (10) 


A AC/1A /1 11 

U.UD4U (lz) 


A A1A£ /OA 

0.U106 (o) 


A A 1 C 1 /AA 

o.uim (y) 


A A 1 O A /AA 

u.uiz4 (y) 


/ \ o 
Uz 


A A/1 /I A /1 OA 

U.U44U (Iz) 


A AT T O /1 1 1 
O.Ujj / (11) 


A AC AA / 1 T A 

u.usyy (13) 


A A 1 AO /AA 

o.uioz (y) 


A A 1 £. A / 1 AA 
0.016y (1U) 


A (11/1 / 1 AA 

U.Ulo/ (1U) 


U3 


A AT OA /1 1 A 
U.U384 (11) 


U.U346 (11) 


A ATAC / 1 A A 

U.O /U3 (14) 


A AAO 1 /AA 

o.uosi (y) 


A A 1 A A / 1 AA 
O.UiyO (1U) 


A AO 11 / 1 AA 

U.Uz 11 (1U) 


U4 


A 1 A/I 1 /1 AA 

u.iU4i (iy) 


A AOOC /1 A 1 * 

U.Ozzd (10) 


A AC/1 O /"1 TA 

U.OMs (13) 


A AATC /1 1 A 
0.0U/3 (11) 


A ATTO" /1 TA 
U.U33 / (13) 


A A1 TO /OA 

{j.uijz (y) 


05 


0.0615 (14) 


0.0293 (10) 


0.0564 (13) 


0.0071 (10) 


0.0205 (11) 


0.0058 (9) 


06 


0.0590 (14) 


0.0323 (11) 


0.0774(16) 


0.0039 (10) 


0.0363 (12) 


0.0113 (11) 


01W 


0.0437 (12) 


0.0450(11) 


0.0452(11) 


0.0008 (9) 


0.0007 (9) 


0.0191 (9) 


02W 


0.0425 (11) 


0.0287 (10) 


0.0407(11) 


0.0044 (8) 


0.0081 (9) 


0.0097 (8) 


03W 


0.0471 (11) 


0.0270 (9) 


0.0401 (11) 


0.0057 (8) 


0.0097 (9) 


0.0090 (8) 



Geometric parameters (A, ") 



Znl— 01 


2.0181 (19) 


Cll— C12 


1.437 (4) 


Znl— OIW 


2.184(2) 


C12— Nl 


1.356 (3) 


Znl— 02W 


2.1581 (19) 


C13— 01 


1.255 (3) 


Znl— 03W 


2.113 (2) 


CI 3— 02 


1.263 (3) 


Znl— Nl 


2.124 (2) 


C13— C14 


1.497 (3) 


Znl— N2 


2.156(2) 


C14— C15 


1.389 (4) 


CI— Nl 


1.324 (3) 


C14— C16' 


1.402 (3) 


CI— C2 


1.388 (4) 


C15— C16 


1.380 (3) 


CI— HI 


0.9300 


C15— H15 


0.9300 


C2— C3 


1.353 (5) 


CI 6— 03 


1.367 (3) 


C2— H2 


0.9300 


C16— C14 1 


1.402 (3) 


C3— C4 


1.403 (5) 


CI 7— 04 


1.244 (3) 


C3— H3 


0.9300 


CI 7— 05 


1.258 (3) 


C4— C12 


1.407 (4) 


C17— C18 


1.505 (4) 


C4— C5 


1.422 (5) 


C18— C19 


1.384 (4) 


C5— C6 


1.339 (5) 


CI 8— C20 u 


1.401 (3) 


C5— H5 


0.9300 


CI 9— C20 


1.385 (4) 


C6— C7 


1.441 (5) 


C19— H19 


0.9300 


C6— H6 


0.9300 


C20— 06 


1.356 (3) 


C7— C8 


1.391 (5) 


C20— C18 u 


1.401 (3) 
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C7— Cll 
C8— C9 
C8— H8 
C9— CIO 
C9— H9 
CIO— N2 
CIO— HIO 
Cll— N2 



1.400 (4) 
1.364 (6) 
0.9300 
1.397 (5) 
0.9300 
1.322 (4) 
0.9300 
1.362 (4) 



03— H3A 
06— H6A 
01W— H1WA 
01W— H1WB 
02W— H2WA 
02W— H2WB 
03W— H3WA 
03W— H3WB 



0.8200 
0.8200 
0.9650 
0.9182 
0.9333 
0.9127 
0.8873 
0.8287 



01— Znl— 03W 
01— Znl— Nl 
03W— Znl— Nl 
01— Znl— N2 
03W— Znl— N2 
Nl— Znl— N2 
01— Znl— 02W 
03W— Znl— 02W 
Nl— Znl— 02W 
N2— Znl— 02W 
01— Znl— 01W 
03W— Znl— 01W 
Nl— Znl— 01W 
N2— Znl— 01W 
02W— Znl— 01W 
Nl— CI— C2 
Nl— CI— HI 
C2— CI— HI 
C3— C2— CI 
C3— C2— H2 
CI— C2— H2 
C2— C3— C4 
C2— C3— H3 
C4— C3— H3 
C3— C4— C12 
C3— C4— C5 
CI 2— C4— C5 
C6— C5— C4 
C6— C5— H5 
C4— C5— H5 
C5— C6— C7 
C5— C6— H6 
C7— C6— H6 
C8— C7— Cll 
C8— C7— C6 
Cll— C7— C6 
C9— C8— C7 
C9— C8— H8 
C7— C8— H8 
C8— C9— CIO 



93.06 (8) 
90.52 (9) 
92.67 (8) 
168.50 (8) 
90.35 (8) 
78.34 (9) 
93.13 (8) 
86.71 (7) 
176.32 (8) 
98.03 (9) 
90.61 (8) 
171.35 (7) 
95.13 (8) 
87.58 (9) 
85.27 (7) 
122.9 (3) 
118.6 
118.6 

119.2 (3) 
120.4 
120.4 

120.3 (3) 
119.9 
119.9 
117.0(3) 

124.0 (3) 
119.0(3) 

121.2 (3) 
119.4 
119.4 
121.7 (3) 
119.1 
119.1 
117.5 (3) 

124.1 (3) 

118.4 (3) 
119.9(3) 
120.1 
120.1 

119.3 (3) 



C7— Cll— C12 
Nl— C12— C4 
Nl— C12— Cll 
C4— CI 2— Cll 
01— CI 3— 02 

01— CI 3— C 14 

02— CI 3— C 14 
C15— C14— C16' 
C15— C14— C13 
C16>— C14— C13 
C16— C15— C14 
C16— C15— H15 
C14— C15— H15 

03— CI 6— C15 

03 — C16 — CI 4' 
C15— C16— C14' 

04— CI 7— 05 

04— CI 7— C18 

05— CI 7— C18 
CI 9— CI 8— C20" 
C19— C18— C17 
C20"— CI 8— C17 
CI 8— CI 9— C20 
C18— C19— H19 
C20— CI 9— HI 9 

06— C20— C19 
06— C20— CI 8" 
CI 9— C20— CI 8" 
CI— Nl— C12 
CI— Nl— Znl 
C12— Nl— Znl 
CIO— N2— Cll 
CIO— N2— Znl 
Cll— N2— Znl 
CI 3— 01— Znl 
CI 6— 03— H3A 
C20— 06— H6A 
Znl— 01W— H1WA 
Znl— 01W— H1WB 

H 1 WA— 0 1 W— H 1 WB 



119.7(3) 

122.2 (3) 
117.9(2) 
119.9(3) 
124.5 (2) 

117.3 (2) 
118.2(2) 

119.1 (2) 
119.7(2) 

121.2 (2) 

121.1 (2) 
119.4 
119.4 

118.2 (2) 

122.0 (2) 
119.8(2) 
123.5 (3) 

118.2 (3) 

118.3 (2) 
119.3 (2) 

120.2 (2) 
120.5 (2) 
121.6(2) 
119.2 
119.2 
118.7(2) 

122.3 (2) 

119.1 (2) 
118.5 (2) 

128.2 (2) 
113.14(18) 
118.1 (3) 
129.8 (2) 
112.08(18) 
131.20(17) 
109.5 
109.5 
107.0 
112.0 
105.5 
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C8— C9— H9 120.4 Znl — 02W — H2WA 95.5 

CIO— C9— H9 120.4 Znl— 02W— H2WB 118.0 

N2— CIO— C9 122.6(4) H2WA— 02W— H2WB 110.3 

N2— CIO— H10 118.7 Znl— 03W— H3WA 114.7 

C9— CIO— H10 118.7 Znl— 03W— H3WB 108.4 

N2— Cll— C7 122.6(3) H3WA— 03W— H3WB 106.6 

N2— Cll— C12 117.6(2) 

Symmetry codes: (i) -x+2, -y, -z; (ii) -x+1, -y, -z+1. 



Hydrogen-bond geometry (A, ") 



D—YL-A 


D — H 


H-A 


D-A 


D— H-A 


OIW— Hl^-03 111 


0.97 


1.95 


2.902 (3) 


170 


OIW—HIWB-02W" 


0.92 


2.01 


2.911 (3) 


168 


02W—U2WA-02 


0.93 


1.75 


2.663 (3) 


166 


03— H3^-02' 


0.82 


1.84 


2.562 (3) 


147 


02W—H2WB05" 


0.91 


1.80 


2.692 (3) 


166 


03W—H3WA-04 


0.89 


1.85 


2.695 (3) 


158 


03W—H3WB-04 V 


0.83 


1.82 


2.650 (3) 


175 


06— H6^-05" 


0.82 


1.84 


2.566 (3) 


146 


Symmetry codes: (i) -x+2, -y, -z; (i 


i) -y, -z+1; (iii) -x+1, -y, -z; (iv) 


-x+1, -y+l, -z; (v) 


-x+1, -y+l, -z+1. 
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